Background: Detrimental effects of environmental tobacco smoke (ETS) exposure on child health are well documented. Because young children's primary exposure to ETS occurs in homes and automobiles, voluntary smoking restrictions can substantially reduce exposure. We assessed the prevalence of home and automobile smoking bans among U.S.-and Mexicoborn Hispanics in the southwestern United States, and examined the influence of mother's country of birth and smoking practices on voluntary smoking bans and on child ETS exposure.
Background
The detrimental effects of environmental tobacco smoke (ETS) exposure on child health have been well documented and include chronic respiratory symptoms, asthma, decreased lung function, and middle ear disease [1] [2] [3] . Infants and young children exposed to maternal smoke are at especially high risk due to the intensity and duration of the exposure [4] . In the United States, nearly 40% of children reside in homes where adults smoke and ETS exposure is even more common among children living in poverty [5] [6] [7] .
Voluntary household smoking restrictions, and especially complete home smoking bans, can substantially reduce child ETS exposure [8] [9] [10] [11] [12] . Studies evaluating smoking restrictions have found that U.S. Hispanic households are as likely or more likely to ban smoking in the home and automobile than non-Hispanic White households, and significantly more likely to ban smoking than African American households [13, 14] . Few studies have examined automobile smoking bans among racial/ethnic groups, though existing data suggest that the prevalence of car smoking bans among U.S. Hispanics (67%) is similar to Whites, but higher than among African Americans (55%) [13] . To date no studies have examined the prevalence and degree of voluntary smoking restrictions or child ETS exposure among U.S.-born and Mexico-born Hispanics.
Hispanics are heterogeneous with respect to social and cultural characteristics as well as various health outcomes including tobacco use [15, 16] . Smoking prevalence is a strong predictor of smoking bans, and recent data indicate substantial heterogeneity in smoking prevalence rates among U.S. Hispanic subgroups, particularly between English-and Spanish-speaking Hispanic women [17] . These differences in smoking rates may also extend to differences in voluntary smoking restrictions among U.S. Hispanic subgroups.
This paper examines the prevalence of home and automobile smoking bans, as well as associations of mother's country of birth and smoking practices with home and automobile smoking bans and child ETS exposure, among U.S.-and Mexico-born Hispanics residing in the southwestern United States. This research provides new information to public health professionals for increasing the adoption of home and automobile smoking bans, and for reducing ETS exposure among Hispanic children.
Methods
Study data were collected as part of a survey of stressors, social supports, and smoking behaviors among Hispanic mothers of young children. 
Data collection
The survey was independently translated into Spanish and verified by back translation into English by two certified translators. After obtaining written informed consent, trained bilingual interviewers conducted interviews with mothers in Spanish (n = 130) or English (n = 139). The survey included questions on maternal and household smoking behaviors and restrictions, sociodemographics, and child ETS exposure.
Measures
To increase comparability across studies, smoking restriction and smoking behavior measures were based on items used by Kegler and Malcoe, and were similar to those used by Norman et al. and the 1999 National Health Interview Survey [12, 13, 18] . Home smoking restrictions were measured with one item, "Would you say family members and visitors can: (a) smoke wherever they want in your home, (b) smoke in certain rooms only, or (c) not smoke anywhere inside your home?." Automobile smoking restrictions were similarly assessed with one item, "Would you say: (a) there are no rules about smoking in your family cars, (b) smoking is sometimes allowed in a family car, or (c) smoking is never allowed in any family car?." Respondents could also indicate that they did not have a family car (n = 7).
Two questions assessed mother's smoking status. Respondents were first asked, "Have you smoked at least 100 cigarettes in your entire life?." Those who responded 'no' were classified as nonsmokers; those who responded 'yes' were asked, "How many days per week do you smoke cigarettes now?." Those who reported smoking 1-7 days per week were classified as smokers. Among smokers, the number of cigarettes smoked per day was assessed with one item, "On days you smoke, how many cigarettes do you usually smoke?." This information was combined with the number of days smoked per week to determine the number of cigarettes smoked per week. Respondents were also asked whether any other adults currently living in the home smoke cigarettes. The proportion of each respondent's friends who smoked was assessed by asking, "How many of your friends are smokers, is it: most, about half, less than half, a few, none?."
Child ETS exposure was assessed for one eligible child per household. Each respondent was asked to list the ages of her biological children who currently lived with her. One child aged 2-12 years was randomly selected (based on the child with the most recent birthday) as the 'target child' for questions regarding ETS exposure. Mothers were then asked how many days, during the past seven days, their target child had been in a room with someone who was smoking, and in a car with someone who was smoking.
Social and demographic information collected included the mother's marital status, age, education level, employment status, ethnicity, country of birth (Mexico or United States), and language preference. Data collected on monthly household income and the number of adults and children supported by that income were used to calculate the percent of the 2004 U.S. federal poverty thresholds [19] , which the U.S. government uses to estimate the number of persons in poverty each year.
Statistical analysis
The survey was designed in Teleforms v.8 (Verity Inc., Sunnyvale, CA) and optically scanned into an electronic database. Data were validated to minimize errors and transferred into SAS v8.2 (Cary, NC) for analysis. Chi square tests were used to assess univariate associations. Multiple logistic regression models were developed using non-automated stepwise modelling techniques to identify multivariate associations between study factors and the primary outcome variables: home or automobile smoking bans (complete ban versus no/partial ban), and child room or automobile ETS exposure. Variables with p values < 0.05 were considered statistically significant; however, all variables that were at least minimally (p ≤ 0.25) associated with outcome variables in univariate analyses were tested for inclusion in final models.
Results

Participant characteristics
The majority (94%) of Mexico-born mothers preferred to be interviewed in Spanish and most U.S.-born mothers preferred English (91%). Mexico-born mothers had lived in the United States a median of 6 years (range = 0.5-35 years); 15% had lived in the United States for fewer than two years. The mean age of mothers was 29.9 (SD = 6.9) years.
There were significant differences in sociodemographic characteristics of respondents by country of birth (Table  1 ). More than half (56%) of mothers born in Mexico were married and 18% were single or widowed, whereas 39% of U.S.-born mothers were married and 33% were single or widowed. U.S.-born mothers were younger than those born in Mexico. Compared with U.S.-born mothers, Mexico-born mothers were substantially less likely to be formally educated beyond the 6 th grade or to be continuously employed. Half (48%) of Mexico-born mothers compared with one fourth (23%) of U.S.-born mothers lived below the 2004 U.S. federal poverty threshold.
Smoking characteristics also varied with mother's country of birth (Table 2) . One in ten Mexico-born mothers versus three in ten U.S.-born mothers were current smokers. Likewise, U.S.-born mothers had a greater proportion of friends who smoked.
Smoking ban prevalence
Home and automobile smoking bans were dichotomized for analyses into complete ban versus no/partial ban. Homes with complete smoking bans were reported by 85% of respondents (66% among smoking households and 96% among nonsmoking households). In univariate analyses, home smoking bans were associated with mother's country of birth and marital status, but not with mother's age or socioeconomic characteristics (Table 3) . Complete home bans were less frequent among U.S.-born (77%) than Mexico-born respondents (95%). Home smoking bans were also less common among single or widowed mothers (75%) compared with those who were married (92%), living with a partner (83%), or divorced/ separated (90%).
Complete bans were also associated with several smokingrelated variables (Table 4) . Nearly all (91%) nonsmoking mothers reported complete home smoking bans versus 63% of smoking mothers. The frequency of home smoking bans generally decreased as the proportion of mother's friends who smoked increased. Households with adult smokers other than the mother banned smoking less often (62%) than households with no other smokers (94%).
A total of 81% of mothers reported that smoking was never allowed in any family automobile. As with home smoking bans, complete automobile smoking bans were associated with mother's country of birth and other smoking-related variables, but not with socioeconomic measures (Tables 3 and 4) . Complete automobile smoking bans were most common among Mexico-born and nonsmoking mothers.
Child ETS exposure
Children were exposed to room ETS a median of 4 days in the past seven days when they lived in homes with no smoking restrictions, versus 2 days when their home had partial restrictions, and 0 days when smoking was completely banned in the home. Automobile ETS exposure was also more frequent when there were no smoking restrictions for the family automobile (median = 3 days) compared with partial or complete automobile smoking bans (median = 0 days). Children living in households with complete home or automobile smoking bans were exposed to ETS significantly fewer days than those living in households with partial or no bans (p < 0.001, Wilcoxon sum-rank test).
Multivariate analyses Home and automobile smoking bans
The final multivariate models predicting complete smoking bans in the home and family automobile are shown in Table 5 . Compared with Mexico-born mothers, U.S. (OR = 0.33; 95% CI = 0.12 -0.93). However, mother's marital status was not independently associated with automobile smoking restrictions.
Child room and automobile ETS exposure
Results of the multivariate models predicting child's recent ETS exposure in a room or family automobile (Table 6) show that child room ETS exposure was positively associated with mother's country of birth (OR U.S.-born = 3.24; 95% CI = 1.37 -7.69) and mother's current smoking (OR = 3.31; 95% CI = 1.47 -7.46), and negatively associated with complete home smoking bans (OR = 0.10; 95% CI = 0.04 -0.27). Presence of other adult smokers in the home did not remain significantly associated with child room ETS exposure in the multivariate model.
In contrast with room ETS exposure, child automobile ETS exposure was not independently associated with mother's country of birth (OR U.S.-born = 1.71; 95% CI: 0.64-4.56) in the final model. However, child automobile ETS exposure was similarly associated with mother's smoking (OR = 2.97; 95% CI = 1.16 -7.62) and was substantially mitigated by complete automobile smoking bans (OR = 0.14; 95% CI = 0.05 -0.36).
Discussion
This study is the first to examine the prevalence and correlates of home and automobile smoking restrictions, and of child ETS exposure, among U.S.-born and Mexico-born Hispanics in the United States. We found that the adoption of complete home and automobile smoking bans were strongly associated with mother's country of birth after controlling for smoking behaviors and sociodemographic characteristics. In contrast with Mexico-born mothers, U.S.-born mothers in our sample had 6-fold greater odds of lacking a complete home smoking ban and 3-fold greater odds of lacking a complete automobile smoking ban. Given that complete smoking bans provide substantially greater protection from ETS exposure than partial bans, tobacco education programs designed to reduce child ETS exposure should consider maternal nativity an important parameter differentiating smoking restriction practices among U.S. Hispanics [20] .
Young children's ETS exposure occurs primarily in homes and automobiles [21] . The overall prevalence (86%) of home smoking bans observed in our sample of U.S.-and Mexico-born Hispanic mothers in Albuquerque, New Mexico is somewhat higher than findings from studies of California Hispanics (79.9%) [13] . Only a few studies have reported on automobile smoking bans. Our observed prevalence (81%) of complete smoking bans for the family automobile was also higher than rates reported by Norman et al. among Hispanics (67%) and African Americans (55%) in California, and more than double the 38% reported by Kegler and Malcoe among rural lowincome families of Native American and White young children in Oklahoma [13, 14] . The higher rate of smoking bans observed in our study may reflect the presence of children in all study homes, as well as the lower smoking prevalence among U.S. Hispanic women in general and Mexico-born women in particular [11, 14, [22] [23] [24] [25] . However, despite the higher prevalence of home and automo- bile smoking bans observed in our study, substantial opportunity for improvement remains, especially among smoking and U.S.-born Hispanic mothers.
Previous studies have demonstrated that smokers are less likely to ban home and automobile smoking [11] [12] [13] 23] . Our study confirms these findings in a clinic-based sample of Hispanic families with young children. We found that complete bans were present in 63% of smoking households, in contrast with 96% of nonsmoking households. Further, our multivariate analyses showed that U.S.-born mothers and homes with adult smoker(s) other than the mother had much greater odds of lacking complete home and automobile smoking bans. These latter findings suggest that interventions to increase smoke-free home environments for Hispanic children in the southwestern United States should focus on U.S.-born mothers in particular and utilize strategies that impact smoking practices of all household members [26] .
An important tobacco control objective of Healthy People 2010 is to reduce the proportion of U.S. children who are regularly exposed to tobacco smoke in the home [27] . We found that 36% of Hispanic children in our sample lived with a smoker. Our analyses further showed that complete smoking bans were associated with seven to 10-fold lower odds of room or automobile ETS exposure among Hispanic children. Several randomized controlled trials have demonstrated the effectiveness of parent counselling and coaching for decreasing children's reported ETS exposure, but only one has shown significant decreases in objective ETS exposure measures greater than those observed among controls [26, [28] [29] [30] . Notably, Hovell and colleagues showed that coaching is effective in reducing ETS exposure among Latino asthmatic children where the majority of mothers were nonsmokers and of Mexican descent [26] . However, no trials have investigated the effectiveness of interventions for reducing home ETS exposure among children of U.S.-born Hispanics. Our Our study is not without limitations. First, smoking restrictions and child ETS exposure were self-reported by the mother. Studies including biomarker and environmental measures of ETS have found that objective ETS exposure measures are somewhat higher than those based on self-reports [31, 32] . However, we have no reason to believe that U.S.-compared with Mexico-born mothers would be more or less likely to incorrectly report their child's ETS exposure. Second, our study population was recruited from pediatric emergency/urgent care and primary care clinics that provide services to underserved populations, and not through a population-based sampling approach. To avoid selection bias, women presenting for clinic services were systematically screened for eligibility through use of appointment logs and sign-in sheets. Thus, our sample was generally representative of low-income, urban Hispanic women in the study area who utilize clinic services. Finally, we did not ask mothers if their child was exposed to ETS in their own home or family car, or whether they were exposed to ETS in other locations not under the control of parental smoking bans. Future studies may wish to include these questions to more fully evaluate the impact of personal smoking restriction policies on child ETS exposure.
Conclusion
The reduction of child ETS exposure is a national priority in the United States [27] . This paper presents new findings of substantial differences between U.S.-and Mexico-born Hispanics in the prevalence of home and automobile smoking bans, and resulting child ETS exposure. As the Hispanic population of the United States grows, more women will belong to the high-risk U.S.-born group, and thus active smoking and ETS exposure will have a greater impact on the health of these women and their children. This trend could be especially significant among Mexican American women because they represent the largest and fastest growing segment of the Hispanic population in the United States [33] . The involvement of health professionals in encouraging Hispanic parents to reduce ETS exposure in the home and automobile, and ideally, to opt for smoke-free environments, is an important public health approach to reducing ETS-related morbidity. Tobacco intervention messages targeted at reducing ETS exposure among Hispanic children should consider maternal nativ- ity an important factor influencing home and automobile smoking restriction practices.
